The Measurement of Budget Outlays of Local Government Units for Removing the Natural Disasters' Effects – A Case of Polish Municipalities by Zbigniew N. Piepiora & Marian Kachniarz
	
The Measurement of Budget Outlays of Local 
Government Units for Removing the Natural Disasters’ 
Effects – A Case of Polish Municipalities 
 
Zbigniew N. Piepiora1, Marian Kachniarz 2 
1Wroclaw University of Environmental and Life Sciences, Wroclaw, Poland, zbigniew.piepiora@upwr.edu.pl 
2Wroclaw University of Environmental and Life Sciences, Wroclaw, Poland, marian.kachniarz@upwr.edu.pl  
 
ABSTRACT: The aim of the paper is the measurement of budget outlays of local government units for 
removing the natural disasters’ effects in Poland at the local level of municipality in years 2008-2017. 
Authors formulated a hypothesis: It is possible to measure the budget outlays of local government units for 
removing the natural disasters’ effects at the local level of municipality. Authors posed the research question: 
How should we measure the budget outlays of local government units for removing the natural disasters’ 
effects at the local level of municipality? The spatial range of the subject of research covers the area of 
Poland. The time span of the research concerned the years 2008-2017, which is a common period for all 
selected features. Data analysis was based on index analysis from the group of statistical methods and 
cartographic method – cartogram. Cartograms were generated in the QGis 3.6.3 program. The objective of 
the paper was attained. The carried out analysis made it possible to answer positive the research question. 
This allowed to test positively the hypothesis. Constructed indicator enabled the measurement of the relation 
of budget outlays of local government units for removing the natural disasters’ effects to the number of 
citizens of municipalities in Poland. In opinion of authors, the indicator should be applied in other countries. 
This issue requires further research at the local level of municipality.    
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Introduction 
According to EMDAT, a disaster can be defined as a ‘situation or event, which overwhelms local 
capacity, necessitating a request to national or international level for external assistance (…) An 
unforeseen and often sudden event that causes great damage, destruction and human suffering. Though 
often caused by nature, disasters can have human origins’(EMDAT 2019). Thus, disasters resulted from 
natural beginnings are often called ‘natural disasters’(Abbott 2009, Alexander 1999, Piepiora 2012). 
Only in years 2007-2018 in the World occurred 3765 natural disasters. In examined period 
dominated floods (1523) and storms (1008). In Europe happened 421 natural disasters in this time. 
In Poland located in the center of Europe occurred 21 these kind of phenomena: 11 extreme 
temperatures, 6 storms and 4 floods. These 21 events affected over 100 thousand people and caused 
damages estimated to more than 3.5 billion US dollars (EMDAT 2019). 
In the conditions of budgetary constraints, the shortage of financial means becomes a 
problem, so increasing the efficiency of removing the natural disasters’ effects in Poland should be 
primarily of interest of the state and its citizens (Piepiora 2019). 
The aim of the article is the measurement of budget outlays of local government units for 
removing the natural disasters’ effects in Poland at the local level of municipality in years 2008-
2017. Authors articulated a hypothesis: It is possible to measure the budget outlays of local 
government units for removing the natural disasters’ effects at the local level of municipality. 
Authors formulated the research question: How should we measure the budget outlays of local 
government units for removing the natural disasters’ effects at the local level of municipality? 
Background 
Economic efficiency is used in the literature of the subject in many contexts as allocation efficiency, 
cost efficiency, production efficiency, health care efficiency, investment projects efficiency and 
exchange efficiency etc. (Becla et al. 2012, Begg et al. 2005, Black 2003, Czechowski 1997, Kachniarz 
2012, Krugman i Wells 2012, Mankiw i Taylor 2009, Milewski i Kwiatkowski 2016, Samuelson i 
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Nordhaus 2009, Stiglitz and Rosengard 2015, Varian 2006, Weiss 2002, Leibenstein 1966, Rutkowska 
2013, Kasprzyk 2015, Kryk 2003, Smith 1776, Pareto 1935, Bergson 1938, Hotelling 1938, 
Kisielewska 2005, Panzar i Willig 1981, Panzar and Willig 1977, Piepiora 2019). 
Until the end of the XIX century, leading economists such as A. Smith (1776), D. Ricardo 
(1817) czy J. B. Say (1803) were convinced of the unlimited resources (Kryk 2003). The slightly 
different views expressed J.S. Mill (1848) i T.R. Malthus (1798). At the beginning of the 20th 
century V. Pareto [1935] basing on the theory of the ‘invisible hand of the market’ created a new 
concept of the welfare state. He pointed out the conditions of optimal allocation of resources which 
maximizes the prosperity of the entire economy – in the economy there is such allocation of 
resources which makes it impossible to improve the situation of any economic participant without 
simultaneously worsening the situation of at least one of the participants (Pareto's optimality 
principle) (Kasprzyk 2015, Kryk 2003, Smith 1776, Pareto 1935). In the year 1996 H. Leibenstein 
(1966) showed that in addition to efficiency in the sense of Pareto (1935), there is another type of 
efficiency and presented an efficiency concept type X which examines whether the company uses 
the available and disposal production factors in the most cost-effective way (Rutkowska 2013, 
Piepiora 2019). 
However, due to the lack of data on the effects of natural disasters in BDL GUS, the 
measurement of budget outlays of local government units for removing the natural distaters’ effects 
can be defined as the relation of measures spent for removing natural disasters’ losses in 
municipalities to the numbers of citizens of each administrative unit. 
Materials and methods 
The spatial analysis covers the territory of Poland. The time period covered the years 2008-2017. It was 
a common period for all selected features. 
The issues raised justified the use of an evidence-based test method. The research process was 
divided into two stages – analyses with deductive reasoning and synthesis with inductive reasoning. 
The index analysis from the group of statistical methods and cartographic method – cartogram were 
used to do the data analysis. It is worth noting that the cartogram is a quantitative method. It served 
to present the tested efficiency. Cartograms were created in the QGis 3.6.3 program. 
The method of examination of documents was used to collect source materials. In the 
conducted research, secondary and external sources were used. The external, secondary source of 
information was data from the EMDAT and the BDL database of the Central Statistical Office. The 
EMDAT database contained features concerning on occurrence and effects only on international 
and national level. The BDL database enclosed data on the number of citizens in Polish 
municipalities and the budget outlays of local government units for removing the natural disasters’ 
effects. It is worth noting that the Local Data Bank of the Central Statistical Office don’t aggregate 
the features concerning the removal of natural disasters’ effects according to the type of natural 
disaster. 
Results and discussions 
The first map presents the Polish municipalities and municipalities with county rights according to 
numbers of citizens in the year 2017. As we can see, dominate huge cities such Warszawa, Kraków, 
Łódź, Wrocław, Poznań, Gdańsk, Szczecin. 
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Figure 1. Number of citizens in Polish municipalities and municipalities with county rights 
Source: elaboration based on (BDL GUS, 2019) 
 
The second map shows the measures spent for removing natural disasters’ losses in Polish 
municipalities and municipalities with county rights in 2017 USD. As we can see, the largest amounts 
were noted in municipalities and municipalities with county rights in the south-west and south-eastern 
parts of Poland, and in the capitol city – Warsaw. It compares mostly with the area of the great flood 
that affected the examined country in the year 2010 and with the presence of flash floods and storms. 
 
 
Figure 2. The measures spent for removing natural disasters’ losses in Polish municipalities and 
municipalities with county rights in years 2008-2017 in 2017 USD 
Source: elaboration based on (BDL GUS, 2019) 
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The third map presents the measures spent for removing natural disasters’ losses in Polish municipalities 
and municipalities with county rights in years 2008-2017 in 2017 USD divided by the numbers of 
citizens of each administrative unit in 2017. The map 3 is similar to the previous map. 
 	
	
Figure 3. The measures spent for removing natural disasters’ losses in Polish municipalities and 
municipalities with county laws in years 2008-2017 in 2017 USD divided by the numbers of 
citizens of each administrative unit in 2017 
Source: elaboration based on (BDL GUS, 2019) 
Conclusions  
The objective of the paper was attained. The carried out analysis made it possible to answer positive the 
research question. This allowed to test positively the hypothesis. Constructed indicator enabled the 
measurement of the relation of budget outlays of local government units for removing the natural 
disasters’ effects to the number of citizens of municipalities in Poland. 
In opinion of authors, the indicator should be applied in other countries. It is also necessary to 
specify in the EMDAT the data at the local level of the municipality. According to authors, it is 
necessary to specify in the Local Data Bank of the Central Statistical Office the features concerning 
the removal of natural disasters’ effects according to the type of natural disaster. 
It is also necessary similar activity to do by this institution – to start aggregating data in the 
Local Data Bank of the Central Statistical Office in Poland regarding the damages caused by natural 
disasters, specifying by years, phenomena and municipalities. However, this issue requires further 
research at the local level of municipality. 
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